Electrophysiological investigation of beta, beta'-iminodipropionitrile neurotoxicity: monosynaptic reflexes and recurrent inhibition.
beta-beta'-iminodipropionitrile (IDPN) neurotoxicity is morphologically characterized by the presence of giant axon swellings in the first proximal internodes of motor axons. The electrophysiological consequences of these proximal giant axon swellings on monosynaptic reflexes and recurrent inhibition were investigated along dorsal root-ventral root, medial gastrocnemius-ventral root and soleus-ventral root pathways of IDPN-intoxicated cats 35, 50 and 100 days following initial administration of the toxin (50 mg/kg/wk for 5 weeks). Monosynaptic reflex action potentials, normally relatively synchronous spike potentials, frequently appeared as doublet potentials which did not represent temporal fractionation of the spike potential. Latencies to the monosynaptic reflex action potentials were prolonged. Amplitudes of unconditioned monosynaptic reflex action potentials were significantly decreased at all time points, although there was a tendency for the amplitudes to recover with time. Post-tetanic potentiation was variously altered. Recurrent inhibition was reduced by 42-49% along monosynaptic reflex pathways. These results demonstrate that electrophysiological function in the spinal cord of IDPN-intoxicated cats is profoundly altered and the dysfunction partly results from the presence of the giant axon swellings.